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5. Nicholson's Atom.
The model atom of Nicholsonl differs from that of Bohr in
that it demands only the classical mechanics and does not require
the application of the quantum theory. It would occupy too
much space if Nicholson's calculations were given; and it will
be best to confine the treatment to a summary of the main ideas
involved in his conception. In the first place,.he differs entirely
from Bohr in his views on the origin of the energy which appears
as radiation. Bohr assumes this to arise through a gradual
settling down of the rotating electrons of the atom into a series
of orbits, the settling-down process being accompanied by the
radiation of energy. Nicholson, on the other hand, regards
radiation as being the result of external forces acting upon the
atom and producing changes in the motions of its component
electrons.
In the Nicholson atom, the electrons are conceived as rotating
steadily in a ring about the nucleus. The influence of external
forces then tends to make them undergo a fresh type of vibration,
this time perpendicular to the plane of the ring. This hypothesis
obviously entails the conclusion that the character of the vibrating
system depends upon the number of electrons in the ring. For
example, the ring may vibrate as a whole, always remaining
parallel to its original position; or it may vibrate in halves, so
that two nodes and two crests travel round the ring. On these
assumptions, Nicholson was able to calculate the ratios of the
wave-lengths of a series of lines in a spectrum and thus, by
assuming the wave-length of one particular member of the series
he was able to predict the wave-length of the remaining lines in
the series.
When the results calculated by'Nicholson were tested by
comparison with observed results, a most surprising series of
successes came to be recorded. For example, the element
nebulium is known only through the fact that lines ascribed to
it occur in the spectra of certain nebulae. Nicholson applied his
theory to this case and was able to show that he could account
for all the lines except two, which did not fit in with his work
At that time, Wolf was engaged in the examination of nebular
spectra; and he observed that in the case of the ring nebula of
1 Nicholson, Month. Not. Roy. Astron. Soc., 1911, 72, 49, 139, 677, 729;
1912, 73, 382; 1913, 74, 204, 425, 486, 623.